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1
METHOD FOR CONTROLLING DATA FLOW
OF MIRROR LINK SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based on and claims priority from
Korean Patent Application No. 10-2013-0150018, filed on
Dec. 4, 2013 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

1. Technical Field

The present invention relates to a method for controlling
data of a mirror link system, and more particularly, to a
method for controlling flow of data in a mirror link system
capable of mirroring data between a wireless terminal and a
vehicle’s audio/video and navigation (AVN) system depend-
ing on whether the vehicle is driven or a position of a display.

2. Description of the Prior Art

Vehicles are being produced with increasingly sophisti-
cated audio/visual and navigation systems. Audio/visual sys-
tems can include various advanced options, including mul-
tiple display screens positioned throughout the interiors of the
vehicles and the capability to communicate with other
devices. Navigation system may be built in to the vehicle, and
may obtain various kinds of information such as information
on traffic situations or road information that is frequently
changed or updated while the vehicle is being driven. The
navigation system typically provides a guide map to guide a
driver to a destination. A combined audio/video and naviga-
tion system (hereinafter, referred to as an ‘AVN’ system) for a
vehicle provides equipment which can both display TV or
video and provide navigation services.

A front panel of the AVN is equipped with a monitor and an
inside of the front panel is equipped with a car audio speaker,
such that a user of a car may listen to music and view TV and
moving pictures. Additionally, a wireless terminal (for
example, a smart phone) carried by a user of a vehicle can be
communicatively interlinked with the AVN of the vehicle,
and thus the AVN of the vehicle may use and display infor-
mation from various applications which are executed in the
wireless terminal. Generally, however, only one AVN
equipped monitor is installed in a vehicle and the one AVN
displays only one picture (e.g., a still image or video image)
at a time. Therefore, a driver and a passenger seated in a
passenger seat must view the same picture. Further, in accor-
dance with related regulations, a driver cannot view TV and
moving pictures while driving a vehicle. As a result, the
passenger seated in the passenger seat of the vehicle may be
prevented from viewing television (TV) while a vehicle is
driven.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made to solve
the above-mentioned problems occurring in the prior art
while advantages achieved by the prior art are maintained
intact.

One subject to be achieved by the present invention is to
provide a method for controlling flow of data in a mirror link
system capable of controlling data transmitted from a wire-
less terminal to an AVN system depending on whether a
vehicle is driven.
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Another subject to be achieved by the present invention is
to provide a method for controlling flow of data in a mirror
link system capable of controlling data transmitted from a
wireless terminal to an AVN system depending on whether a
vehicle is driven or a position at which a display ofan AVN is
installed.

In one aspect of the present invention, there is provided a
method for controlling flow of data in a mirror link system in
which an AVN system included in a vehicle is interlinked with
a wireless terminal. The method includes determining
whether the vehicle is being driven or not. Upon determining
that the vehicle is not being driver (e.g., the vehicle is parked),
the AVN system is interlinked with the wireless terminal
through a first streaming protocol and a first control protocol.
Upon determining that the vehicle is being driven, the AVN
system is interlinked with the wireless terminal through a
second streaming protocol and a second control protocol
different from the first streaming protocol and the first control
protocol.

The first streaming protocol may transmit video images
and sounds associated with a video from the wireless terminal
to the AVN system, and the first control protocol may control
the AVN system to output the video images and the sounds
transmitted to the AVN system.

The second streaming protocol may transmit only the
sounds associated with a video (and exclude the video images
from the video) from the wireless terminal to the AVN system,
and the second control protocol may control the AVN system
to output a still image and the sounds transmitted to the AVN
system.

The still image may be an image that was previously down-
loaded from the wireless terminal and stored in the AVN
system of the vehicle, the AVN system may generate an image
table identifying a plurality of stored images and transmit the
generated image table to the wireless terminal, and the second
control protocol may control the AVN system to output a still
image based on an image index for the still image included in
the image table.

The method for controlling flow of data in a mirror link
system may further include, when a new image is updated or
added in the wireless terminal, the wireless terminal inform-
ing the AVN system that there is a need to update or add the
new image in the image table.

The AVN system may determine a specific image among
the plurality of stored images based on an image index for the
specific image in the image table and simultaneously output
the determined specific image and the sound.

The AVN system may further continuously monitor
whether the vehicle is being driven, and may adjust in real
time the interlinking of the AVN system and the wireless
terminal based on the continuous monitoring of whether the
vehicle is being driven.

The wireless terminal may be a smart phone.

The interlinking between the AVN system and the wireless
terminal may enable the AVN system to wirelessly receive
audio and/or video data from the smart phone for output on
one or more display screens or audio speakers of the AVN
system.

Upon determining that the vehicle is being driven, the AVN
system may outputs sounds associated with a video from the
wireless terminal, and the second control protocol may con-
trol the AVN system to output a composite image including a
still image received by the AVN system from the wireless
terminal overlayed with a related image.

The still image may be an image that was previously down-
loaded from the wireless terminal and stored in the AVN
system.
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The AVN system may include a plurality of displays pro-
vided at a plurality of different positions in the vehicle. Upon
determining that the vehicle is being driven, the second
streaming protocol may transmit only the sounds associated
with a video excluding the video images from the video from
the wireless terminal to a display screen of the AVN system
visible by the vehicle driver, and may transmit both the video
images and the sounds to a display screen of the AVN system
visible only by passengers other than the driver. The second
control protocol may control the AVN system to output a still
image along with the sound to the driver, and control the AVN
system to output both the video images and the sound to the
passengers other than the driver.

The still image may be an image that was previously down-
loaded to and stored in the AVN system of the vehicle from the
wireless terminal, the AVN system may generate an image
table identifying a plurality of stored images and transmit the
generated image table to the wireless terminal, and the second
control protocol may control the AVN system to output a still
image to the driver based on an image index for the still image
included in the image table.

The method for controlling data of a mirror link system
may further include, when a new image is updated or added in
the wireless terminal, the wireless terminal informing the
AVN system that there is a need to update or add the new
image in the image table.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present invention will be more apparent from the following
detailed description taken in conjunction with the accompa-
nying drawings, in which:

FIG. 1is a diagram schematically illustrating a flow of data
between components of a system executing a method for
controlling data of a mirror link system according to an exem-
plary embodiment of the present invention;

FIG. 2 is a flow diagram illustrating a process for control-
ling the flow of data in a mirror link system according to the
exemplary embodiment of the present invention; and

FIG. 3 is a diagram illustrating an example in which the
method for controlling the flow of data in a mirror link system
is implemented to mirror audio data according to the exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Advantages and features of the present invention and meth-
ods to achieve them will be presented based on exemplary
embodiments described below in detail with reference to the
accompanying drawings. The present invention is not limited
to the exemplary embodiments set forth herein, but may be
modified in many different forms. These embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the technical spirit of the inven-
tion to those skilled in the art.

The embodiments of the present invention are not limited
to the illustrated specific forms shown in the drawings. The
embodiments are presented in order to clearly explain and/or
easily illustrate the present invention. Configurations of the
present invention may be enlarged or otherwise not shown to
scale in the accompanying drawings. Herein, specific terms
have been used, but are just used for the purpose of describing
the present invention and are not used for qualifying the
meaning or limiting the scope of the present invention, which
is disclosed in the appended claims.
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In the present section, the terms ‘and/or’ are used as mean-
ing including at least one of the components arranged before
and after the term. Further, the expression ‘connected/
coupled’ is used as including embodiments or situations in
which the parts are directly connected with each other and
embodiments or situations in which the parts are indirectly
connected with each other with other elements interposed
therebetween. Unless explicitly described to the contrary, a
singular form includes a plural form in the present specifica-
tion. In addition, components, steps, operations, and/or ele-
ments mentioned as “comprise” or “comprising” in the
present specification do not exclude the existence or addition
of one or more other components, steps, operations, and/or
elements.

Hereinafter, exemplary embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings.

FIG.1 is a diagram schematically illustrating a flow of data
between components of a system executing a method for
controlling data of a mirror link system according to an exem-
plary embodiment of the present invention. Referring to FI1G.
1, a mirror link system includes a client 110, a server 130, and
a driving determiner 150.

The client 110 provides or engages in data communication
with the server 130. The client 110 further outputs data
received from the server 130 through an output unit, such as
adisplay unit and/or a sound output unit, which is provided in
the client 110 and allows data processed by the server 130 to
be output to a user. In detail, when the server 130 processes
moving pictures such as a movie, a video image and a sound
track of the corresponding movie may be provided to the user
through the output unit (for example, a display unit and a
sound output unit) which is located in the client 110. The
video image and sound track may alternatively be provided to
the user through an output unit which is located in other
apparatuses (for example, in a client device or in the server
130) instead of being provided by the output unit which is
located in the client 110.

Hereinafter, an illustrative example relating to a smart
phone serving as a wireless terminal is described in detail.
Many smart phones include relatively high performance cen-
tral processing units that have more processing power and
provide higher performance than central processing units of
typical AVN systems equipped in vehicles. Further, a smart
phone may provide data communication via a common car-
rier while moving at a higher rate than an AVN system.
However, as the smart phone is a portable device, the size of
the display for outputting video on a smart phone is generally
smaller than that of a stationary display screen provided as
partof an AVN system in a vehicle. The audio or sound system
of'a smart phone is also generally not as powerful as that of
AVN system. Therefore, when a user possessing a smart
phone gets in a vehicle, he/she may prefer to view and listen
to the corresponding movie using an AVN system’s display
screen and audio system which are provided in the vehicle in
view of having an improved viewing experience. A represen-
tative technology which may realize this is a mirror link.

Viewing the mirror link system from the viewpoint of the
data communication shown in FIG. 1, the smart phone which
processes and outputs data becomes the server 130. The AVN
of the vehicle, which receives the data output from the smart
phone and outputs the received data to the user through the
output unit, becomes the client 110.

Referring to FIG. 1, the client 110 (e.g., the AVN system)
and the server 130 (e.g., the smart phone) in the mirror link
system transmit and receive data to and from each other
bi-directionally. However, a main flow of data travels in a
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direction from the server 130 to the client 110. In particular,
the method for controlling data of a mirror link system
according to the exemplary embodiment of the present inven-
tion controls the flow of data between the server 130 and the
client 110 depending on whether a vehicle is driven. There-
fore, unlike a general mirror link system, the mirror link
system described herein includes a driving determiner 150
that is operative to determine whether the vehicle is being
driven. The driving determiner 150 may thus determine
whether the vehicle is being driven or is parked, and provides
the result of the determination to the server 130. Various
methods can be used to determine whether the vehicle is
being driven, and therefore all the examples thereof may not
be described herein. However, as in the detailed example
described below, the determination may be based on deter-
mining whether a vehicle wheel is in motion, whether a
vehicle gear is in or has entered a drive mode, and the like, but
the determining whether the vehicle is being driven is not
limited to the examples described herein. Further, the driving
determiner 150 may be implemented in a configuration in
which the driving determiner 150 is included in the AVN
system of the vehicle or is implemented as an apparatus that
is separate and distinct from the AVN system.

FIG. 2 is a flow diagram illustrating a process for control-
ling the flow of data in a mirror link system according to the
exemplary embodiment of the present invention.

The method for controlling the flow of data in a mirror link
system in which a wireless terminal is interlinked with the
AVN system equipped in a vehicle begins with determining
whether the vehicle is currently being driven or is not cur-
rently being driven (e.g., the vehicle is parked) (S110).

In step S110, based on the result of determining whether
the vehicle is being driven, the system may operate in a first
mode upon determining that the vehicle is not being driven
(e.g., upon determining that the vehicle is parked). In the first
mode, regulations and safety considerations relating to the
operation of an AVN system in a vehicle that is being driven
are not being violated, and therefore all of the video images
and the sounds which are output from the wireless terminal
are transmitted to the AVN system (S130) for display to the
vehicle occupants. In particular, in the first mode, all of the
videos, images, and sounds of the wireless terminal may be
interlinked with and sent to the AVN system through a first
streaming protocol and a first control protocol. In detail, the
method for controlling flow of data in a mirror link system
according to the exemplary embodiment of the present inven-
tion transmits all of the videos, images, and sounds output
from the wireless terminal to the AVN system through the first
streaming protocol in the first mode of operation, and a first
control protocol may control the AVN system to output the
video, images, and sound transmitted to the AVN system
through the display and the sound output unit which are
provided in or linked to the AVN system.

In step S110, based on the result of determining whether
the vehicle is being driven, the system may alternatively
operate in a second mode upon determining that the vehicle is
being driven. The viewing of TV and moving pictures while
the vehicle is being driven may violate related regulations
and/or negatively affect the safety of driving the vehicle. As a
result, in the second mode, only the sounds output from the
wireless terminal are transmitted to the AVN system (S140)
and output of the videos and images is suspended. In particu-
lar, in the second mode, the sounds of the wireless terminal
are interlinked with and sent to the AVN system through a
second streaming protocol and a second control protocol.
Further, in the second mode, instead of the AVN system
outputting video received from the wireless terminal, the
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AVN system outputs an appropriate image along with the
sound output by and received from the wireless terminal. In
detail, the method for controlling flow of data in a mirror link
system according to the exemplary embodiment of the
present invention transmits only the sounds excluding the
videos from the videos and the sounds output from the wire-
less terminal through the second streaming protocol to the
AVN system in the second mode of operation, and the second
control protocol may control the AVN system to output an
appropriate image through the display of the AVN system
while controlling to output the sound transmitted to the AVN
system through the sound output unit of the AVN system.

Next, when the driving of the vehicle ends, the process
returns to the previous step of step S110 (S150). Further, steps
S110 to S150 which are described above may be repeated
depending on the driving of the vehicle.

Hereinafter, the second mode of operation will be
described in more detail. As described above, the second
mode of operation in used in situations in which the vehicle is
being driven. In the second mode of operation, even though
the wireless terminal is interlinked with the AVN system, only
the sounds from the videos and the sounds output from the
wireless terminal are transmitted to the AVN system of the
vehicle. As a result, the viewing of moving pictures such as
movie or TV is restricted for safety during driving of the
vehicle. Instead of outputting a video image, the AVN system
outputs an appropriate image along with the received sound
depending on the control of the second control protocol.

According to the method for controlling flow of data in a
mirror link system according to the exemplary embodiment
of'the present invention, the image output in the second mode
may include one or more of a plurality of images correspond-
ing to applications executed by the wireless terminal. The
plurality of images may be previously downloaded to and
stored in the vehicle’s AVN system from the wireless termi-
nal. In detail, the downloaded image may be stored in a
memory which is included in the AVN system of the vehicle,
but the exemplary embodiment of the present invention is not
limited thereto.

Further, the AVN system may generate an image table
including each of the plurality of stored images. The image
table may include an image index which may specify each
image stored in the memory. The image table (and image
indexes) generated in the AVN system may be transmitted to
the wireless terminal, and the second control protocol may
perform a control to selectively specify and output identifi-
cation for the image to be output along with the sound output
from the AVN system during the second mode. The identifi-
cation for the image to be output or displayed by the AVN
system identifies the image index included in the image table
for the specified image. In detail, upon receiving the second
control protocol, the AVN system may determine the specific
image to display from among the images previously stored in
the memory of the vehicle based on the received image
indexes and may simultaneously output the determined spe-
cific image along with the sound received through the second
streaming protocol.

FIG. 3 is a diagram illustrating an example in which the
method for controlling the flow of data in a mirror link system
is implemented to mirror audio data according to the exem-
plary embodiment of the present invention. An image table
210 stored in the memory of the vehicle includes a plurality of
images A to N, and each image has an image index 1 to n
which correspond to the image.

In detail, the process of generating and outputting the out-
put of the display of the AVN system in the second mode
includes the AVN system receiving sound (e.g., voice or other
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audio track) data and an image index (for example, image
index 2) from the server (e.g., the wireless terminal such as a
smart phone). The image table 210 specifies an image (for
example, image B) corresponding to the received image index
(e.g., image index 2), and the AVN system outputs the speci-
fied image B (220). A composite image 230 obtained by
combining (e.g., overlaying) the output image B with a
related image (for example, a rewind image showing arrows
pointing backward, a temporary pause image, a fast forward
image showing arrows pointing forward, or a play arrow
image showing a single arrow pointing forward) can dis-
played at the same time that the sound is output from the AVN
system (240). That is, the corresponding composite image
250 is output on the display of the AVN system of the vehicle
while the sound corresponding to the specific image B is
output. In this case, the corresponding composite image 250
is a still picture, and specifically is not a moving picture, and
therefore does not affect the safety of driving the vehicle.
Further, fewer resources are used in the second mode as
compared to the resources used to simultaneously stream the
video and the sound in real time, and therefore it is possible to
reduce energy usage and communication bandwidth usage by
the AVN system of the vehicle.

Further, according to the method for controlling flow of
data in a mirror link system according to the exemplary
embodiment of the present invention, when the images
included in the applications executed by the wireless terminal
are updated or a new image is added (e.g., in response to an
application update, or to installation of anew application), the
wireless terminal may inform the AVN system of the update
and transmit the updated or new image to the AVN system so
that the AVN system can update or add the new image to
memory and to the image table.

Further, even when an AVN system includes a plurality of
display screens provided at different positions in the vehicle
including display screens for viewing only by passengers of
the vehicle, the method for controlling the flow of data in a
mirror link system according to the exemplary embodiment
of the present invention may implement mirror link services
which do not adversely affect the safety of driving of the
vehicle. Specifically, the AVN system can provide different
specialized video/image output on different ones of the dis-
play screens depending on whether a display screen is visible
by the driver only or visible by passengers only. In this case,
the data are controlled depending on a first mode and a second
mode by determining whether the vehicle is being driven.
Here, the first mode is the same as the above-mentioned first
mode and therefore the detailed description thereof will be
omitted.

Describing the second mode, display screens visible by the
passengers other than the driver may simultaneously receive
the video image and the sound through the AVN system. In
contrast, display screen(s) visible by the driver receive only
the sound through the AVN system even though the video and
the sound are simultaneously output from the wireless termi-
nal, and the related appropriate still image is provided along
with the sound to the driver.

Describing in detail, in the second mode, the second
streaming protocol transmits only the sounds (excluding the
video images) from the videos output from the wireless ter-
minal to the vehicle driver. Further, both the video images and
the sounds are output from the wireless terminal and trans-
mitted to the passengers other than the driver. Further, the
second control protocol controls the sound transmitted to the
driver and at the same time, controls an image to be output to
the driver so that the image appropriately output through the
AVN system to the driver is output along with the sound
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output from the wireless terminal. Further, the second control
protocol controls both the video image and the sound to be
output to the passengers other than the driver.

In the AVN system including the plurality of displays,
when the images included in the applications executed by the
wireless terminal are updated or when a new image is added,
the wireless terminal may inform the AVN system of the
updated or added image, and the updated or added image is
transmitted to the AVN system for storage in memory.

Further, the AVN system may generate the image table
including the plurality of stored images and the image
indexes, and may transmit the generated image table to the
wireless terminal. The second control protocol may perform
a control to selectively specify and output the image to be
output by the AVN system along with the sound output from
the AVN system in the second mode to the vehicle driver
based on the image indexes included in the image table. In
detail, upon receiving instructions conforming to the second
control protocol, the AVN system may determine the specific
image to be displayed from among the images previously
stored in the vehicle based on the received image index. The
AVN system may then simultaneously output the determined
specific image and the sound received through the second
streaming protocol to the driver.

As described above, the method for controlling flow of data
in a mirror link system according to the exemplary embodi-
ment of the present invention determines whether the vehicle
is being driven. The method can then interlink the video and
the sound output from the wireless terminal with the AVN
system when the vehicle stops, but interlink only the sound
from the wireless terminal with the AVN system of the vehicle
when the vehicle is being driven. The method can cause only
an appropriate image to be displayed on the display of the
AVN system when the vehicle is being driven. As the result,
the real-time mirroring technology may be applied even to the
AVN system of a low quality vehicle, and moving pictures are
not provided to the driver in situations in which the vehicle is
being driven. Therefore, with the help of the mirror link,
safety may not be affected since visual distractions to the
driver are reduced. Further, when the display of the AVN
system is individually provided to passengers separately from
the driver, the video and the sound may be provided to the
passengers other than the vehicle driver in real time. As such,
when a plurality of passengers are present in the vehicle, the
individual mirror link service is provided to enable the pas-
sengers to view a video while listening to sound output while
only the sound output and a still image are provided to the
driver.

According to the method for controlling flow of data in a
mirror link system according to the exemplary embodiments
of the present invention, it is possible to control the data
transmitted from the wireless terminal to the AVN depending
on whether the vehicle is being driven.

Further, it is possible to control the data transmitted from
the wireless terminal to the AVN depending on whether the
vehicle is being driven and the position at which the display of
the AVN is installed.

Hereinabove, although the exemplary embodiments of the
present invention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible, with-
out departing from the scope and spirit of the invention as
disclosed in the accompanying claims. Accordingly, the
scope of the present invention is not construed as being lim-
ited to the described embodiments but is defined by the
appended claims as well as equivalents thereto. Considering
the above contents, if the modifications and changes of the
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present invention belong to the range of the following claims
and equivalents, the present invention is considered to include
the changes and modifications of the present invention.

What is claimed is:
1. A method for controlling flow of data in a mirror link
system in which an audio/video navigation (AVN) system
included in a vehicle is interlinked with a wireless terminal,
comprising:
deteimining whether the vehicle is being driven or not;
upon determining that the vehicle is not being driven, inter-
linking the AVN system with the wireless terminal
through a first streaming protocol and a first control
protocol, the first streaming protocol transmitting video
images and sounds associated with a video from the
wireless terminal to the AVN system, and the first con-
trol protocol controlling the AVN system to output the
video images and the sounds transmitted to the AVN
system; and
upon determining that the vehicle is being driven, inter-
linking the AVN system with the wireless terminal
through a second streaming protocol and a second con-
trol protocol different from the first streaming protocol
and the first control protocol, the second streaming pro-
tocol transmitting only the sounds associated with the
video from the wireless terminal to the AVN system, and
the second control protocol controlling the AVN system
to output a still image and the sounds transmitted to the
AVN system,

wherein the AVN system stores a plurality of images that
were previously downloaded from the wireless terminal,
and the AVN system generates an image table compris-
ing image indexes identitying each of the plurality of
images and transmits the generated image table to the
wireless terminal, and wherein the second control pro-
tocol comprises an image index identifying the still
image and the still image is output based on the image
index.

2. The method according to claim 1, further comprising:

when an image is updated or a new image is added in the

wireless terminal, the wireless terminal informing the
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AVN system that there is a need to update the image or
add the new image to the image table.

3. The method according to claim 1, wherein the AVN
system determines the still image among the plurality of
stored images based on the image index received from the
wireless terminal and simultaneously outputs the determined
still image and the sounds.

4. The method according to claim 1, further comprising:

continuously monitoring whether the vehicle is being

driven; and

adjusting in real time the interlinking of the AVN system

and the wireless terminal based on the continuous moni-
toring of whether the vehicle is being driven.

5. The method according to claim 1, wherein the wireless
terminal is a smart phone.

6. The method according to claim 5, wherein the interlink-
ing between the AVN system and the wireless terminal
enables the AVN system to wirelessly receive audio and/or
video data from the smart phone for output on one or more
display screens or audio speakers of the AVN system.

7. The method according to claim 1,

wherein the second control protocol controls the AVN sys-

tem to output the still image overlayed with a related
image.

8. The method according to claim 1, wherein the AVN
system includes a plurality of displays provided at a plurality
of different positions in the vehicle, and wherein:

upon determining that the vehicle is being driven, the sec-

ond streaming protocol transmits only the sounds asso-
ciated with the video excluding the video images from
the video to a display screen of the AVN system visible
by the vehicle driver, and transmits both the video
images and the sounds to a display screen of the AVN
system visible only by passengers other than the driver,
and

the second control protocol controls the AVN system to

output the still image along with the sounds to the driver,
and controls the AVN system to output both the video
images and the sounds to the passengers other than the
driver.



